Study design: A survey of chronic pain experience after spinal cord injury. Objective: To investigate the prevalence, severity and impact of chronic pain amongst spinal cord injury (SCI) patients in our region, and assess the need for additional resources to address the problem. Methods: A postal questionnaire was sent to 216 spinal cord injury patients (10% of the Yorkshire regional spinal injury database). Setting: Yorkshire region, UK. Results: A response was received from 67% of the patients. Seventy-nine per cent of patients said they presently suered with pain, with 39% describing it as severe. Comparison of pain and non-pain groups using chi-squared analysis showed that complete injury was signi®cantly more likely than incomplete injury to result in chronic pain (P50.05), and increased severity of pain (P50.05). 43% of patients with pain said they required further treatment for it. Chronic pain had a signi®cant impact on daily activities and was a major factor in causing unemployment (18%) and depression (39%). Conclusion: The study con®rms that pain is a major problem in SCI patients which is not currently being adequately addressed. A multidisciplinary approach to management and prospective studies of treatments are required in order to reduce the prevalence and severity of pain in these patients. Spinal Cord (2000) 38, 611 ± 614
Introduction
Spinal cord injury eects approximately 900 ± 1000 patients per million population. 1, 2 There is widespread appreciation of the physical disability that accompanies injury to the spinal cord. However, it is less well recognised that a signi®cant proportion of these patients suer with chronic pain.
Review of the current literature reveals inconsistency regarding the prevalence, aetiology and classification of chronic pain after spinal cord injury, and little guidance on its eective management. This uncertainty extends to those clinicians responsible for the management of spinal cord injuries. 3 The present study aimed to investigate the prevalence, severity and impact of chronic pain amongst spinal injury patients in West Yorkshire, and assess the need for additional resources to address the problem.
Methods
A postal questionnaire was sent to 216 spinal cord injury patients. These were randomly chosen by selecting every tenth name on the Yorkshire regional spinal injury database. The questionnaire consisted of 37 questions relating to general demographics, spinal injury, pain and treatments tried. For each question respondents were given a choice of several dierent answers identi®ed by a tick box, but were able to make further comments in spaces provided. Two mailings were sent 3 months apart and altogether 6 months were allowed for data collection.
Results
One hundred and forty-six out of 216 (67%) responses were received in total, 89 responses to the ®rst mailing and an additional 56 to the second. One hundred and nine out of 146 (75%) of the respondents were male and 37 out of 146 (25%) were female. The time since injury ranged from 2 months to 38 years (mean 8.35 years) amongst patients ( Figure 1 ).
The cause of injury was trauma related in 126 out of 146 (86%) of patients, with falls 46 out of 146 (31%) and road trac accidents 44 out of 146 (30%) the most common causes. Non traumatic injury occurred in 20 out of 146 (14%) of cases. These included infection in seven patients, the result of a medical procedure in six, vascular occlusion in two and tumour in two 47 out of 146 (32%) patients had undergone an operative procedure on the spine; the majority of these were performed around the time of injury.
The vertebral level at which spinal injuries occurred are shown in Table 1 Injury was classi®ed as complete in 58 out of 146 (40%) respondents (total loss of sensation and function below the injury level). Fiftynine out of 146 (40%) injuries were classed as incomplete. In 29 out of 146 (20%) this information was missing.
Pain
A total of 115 out of 146 (79%) patients said they presently suered with pain. All patients described pain that had started after their spinal injury, and had persisted for at least 4 months. Comparison of pain and non-pain groups was performed using chi-squared analysis. This showed that complete injury was signi®cantly more likely than incomplete injury to result in chronic pain (P50.05), and increased severity of pain (P50.05). The presence of pain did not correlate with dierences in age, sex, cause of injury or level of injury. There was no signi®cant dierence between the complete and incomplete injury groups with regard to sex, age or level of injury.
Of those patients with pain, Fifty seven out of 115 (50%) said it constituted their worst medical problem, compared with 40 out of 115 (35%) that had most diculty coping with paralysis.
Eighty out of 115 (69%) patients experienced two or more dierent types of pain. Regarding their worst type of pain, 73 out of 115 (63%) said pain had begun within the ®rst 6 months post injury, and a further 17 out of 115 (15%) between 6 and 12 months (Table 2) .
Nineteen out of 115 (16%) patients said that their pain had improved spontaneously with time. Pain was sensed above the level of the spinal injury in 16 out of 115 (14%) patients, at the level of injury in 42 out of 115 (37%) and below the level in 87 out of 115 (76%).
On a 6 point verbal rating scale, 45 out of 115 (39%) assessed their pain as severe, 41 out of 115 (36%) as moderate and 15 out of 115 (13%) as mild. Fourteen patients failed to answer this question. Twelve out of 115 (10%) described suering severe pain for more than 10 years.
Forty-®ve out of 115 (39 %) said that their pain was continuous throughout the day, while others suered attacks lasting hours (28%), minutes (13%) or seconds (6%). The most common terms used to describe pain amongst patients are summarised in Table 3 .
Respondents identi®ed exacerbating factors for their pain including muscle spasms (25%), Activity (35%), touching the painful area (17%),`getting worked up' and cold weather (6%). The most common alleviating factors were massage (27%), the application of heat (21%), and drugs (22%). One hundred out of 115 (87%) patients had sought treatment for their pain (Table 4) . Fifty out of 115 (43%) patients said they wanted further treatment for their pain. Sixty-nine out of 146 (47%) patients were unemployed or retired. Twenty seven out of 146 (18%) cited pain, 62 out of 146 (42%) paralysis, and 15 out of 146 (10%) a combination of both as the main reason for their continuing unemployment. Pain interfered with a range of daily activities (Table 5) .
Forty-®ve out of 115 (39%) patients said that pain had caused them to become depressed. 
Discussion
Our study has shown a prevalence of chronic pain after SCI of 79%, with 39% of these patients describing the pain as severe. Comparison of patient demographics with those of previous studies, 1,2 suggest that our sample is representative of the SCI population.
Previous studies have estimated the prevalence of pain after SCI to range from 46% to 90%, 4 ± 13 with 25% to 43% having severe pain. 5 ± 7,14 The reasons for this diversity are unclear, but may re¯ect inconsistencies in pain de®nition and measurement, patient reporting and consultant attitudes, as well as a genuine variation in prevalence. In addition, study samples may misrepresent the general SCI population by having small patient numbers 12 ± 14 and low response rates to questionnaires. 5, 8, 10 Prevalence ®gures for chronic pain may also vary if estimates include patients with acute pain, 13 `a bnormal sensations' and`dyaesthesia', 7 and those patients that have had pain since their SCI but do not have it now. 4, 6, 11 We have addressed these issues by surveying a large number of patients, achieving a response rate of 67%, and only including patients with ongoing pain of at least 4 months duration.
Our results suggest that in those with chronic pain after SCI, the majority develop pain within the ®rst year, particularly in the ®rst 6 months, but new onset of pain can occur several years after injury. Pain tends to persist, and only a small proportion resolve spontaneously. These ®ndings have been noted by others. 5, 7, 8, 12, 15 Individual SCI patients often experience more than one type of pain in terms of nature, site and severity. In line with previous reports, 4,7,14 we found that in 76% of patients the pain was below the level of their SCI.
We have included all types of pain in our results and have showed that complete spinal injury is more likely to result in pain than incomplete injury. This is in contrast to previous authors who have included all types of pain in their analysis, and noted no association with, 7, 8, 15 or an increased likelihood of pain in those with incomplete injuries. 5, 13 Siddall 15 found no association between the presence of pain overall and completeness of injury, but did ®nd that neuropathic pain with allodynia was more common in people with incomplete spinal cord lesions.
We have shown that simple analgesics, weak opiates, antidepressants, anticonvulsants and TENS are used widely in the treatment of pain after SCI. The fact that 43% of patients would like further treatment for pain, suggests that current treatments are not always eective. Alternative therapies are less frequently used but may bene®t certain patients. Interestingly, a handful of patients described significant pain relief from the use of cannabis. The cannabinoid nabilone is currently undergoing an assessment of its ecacy in the treatment of pain following SCI. 16 Most of the published work on treatment relates to neuropathic pain. Many are case reports, and studies are often poorly controlled, retrospective, and not repeated to con®rm ecacy.
We have demonstrated the major impact that pain has on the quality of life of patients after SCI, often constituting their worst problem, and being a major cause of unemployment and depression. The social and psychological consequences of chronic pain in SCI patients have been well documented. 2, 4, 5, 7, 12 In a study by Nepomuceno, 5 38% of patients with low thoracic or lumbar SCI, were prepared to trade the recovery from paralysis or sexual and visceral dysfunction, for pain relief.
Our study is limited in being a postal survey, but we felt that this gave a better representation of the general SCI population than would be attained by targeting those attending outpatient clinics.
This study con®rms that pain is a major problem in SCI patients which is not currently being adequately addressed. A multidisciplinary approach with thorough assessment is essential if we are to improve management. This includes the involvement of pain specialists which will have resource implications. In addition, a de®nitive classi®cation system for pain after SCI will aid communication of information on the subject. An International Association for the Study of Pain (IASP) working group has been created to address this issue. Finally, there is a need for Chronic pain after SCIprospective studies of interventions aimed to reduce the prevalence and severity of pain in these patients.
